The concept of asymptotic band-crossing rate(BCR) of the Pth autoregressive processes AR(P) is introduced and the relationship between the asymptotic BCR of 2 consecutive points and the 1-step asymptotic correlative function is investigated. In most cases, it brings about little error for taking the asymptotic BCR of 2 consecutive points as the asymptotic BCR as long as the band is chosen narrow enough. Thus the link between the asymptotic BCR and the 1-step asymptotic correlative function & the variance is set up.
Introduction
In the work of Cheng (1997) , we investigated the ZCR of AR(p) in detail, and derived the formulas about the relationship between the ZCR and the 1-step asymptotic correlative functions, as well as the asymptotic correlation functions and the characteristic roots of the model AR(p). Such conclusion is true as long as the model AR(p) is asymptotic stationary.
In this paper, the concept of band-crossing rate (BCR) is introduced (in section 2). The corresponding formula about the asymptotic BCR of 2 consecutive points and asymptotic correlative function & variance is set up (see Theorem in section 3). Regardless of little difference, taking the BCR of 2 consecutive points as the BCR of model AR(p) yields no problem as long as the band is chosen narrow enough. In section 4, an application of BCR is put out. 
Preparation
is always an asymptotic stationary Gaussian process in whole paper except for a special explanation of it. 
We say that are the corresponding clipped process of 
BCR of AR(p)
Lemma 1 (Toeplitz Lemma) Let be positive numbers, be real numbers, then ensures that . Lemma 2 Let be an asymptotic stationary Gaussian process, , and be real numbers, and be probability with two random variables. Then 
If I denotes the indicator of , then can be expressed with I, for example:
(2) As an example, we set up the relationship between and . Thus the approximate formula of BCR and is set up:
Theorem 1
Especially, when AR(p) model is asymptotic stationary but not stationary, the amplitudes of the samples track tend to infinite as . It means the process oscillate heavily regularly. Thus the observed samples will fall out the band in probability one. In this case, Eq.(6) can be reinforced to equal regardless of the choices of and .
The Application of BCR
Using the ZCR we can estimate the correlative function but not the variance , while the BCR can. Concrete to say, by the aid of formula in Cheng (1997) , , and can be easily estimated helped by Eq.(6) and numerical searching method, can be estimated. Note: (a) The estimators above are in mean square; (b) The estimators above are in the condition of , otherwise, and the variance cannot be estimated.
